In Central America, two main domestic vectors of Chagas disease are well known. One of them, Rhodnius prolixus, was accidentally introduced in the region around 1912-1913, originally from Venezuela (Zeledón 2004) . This fact makes the species strictly domestic in the Isthmus and vulnerable to total elimination from the infested areas by insecticide spraying. Thanks to the Central American Initiative for Chagas Disease Control, an effort by the Ministries of Health, launched in 1997 in Honduras, at least one country, El Salvador, has reported the species absent at present. Guatemala is in the process of confirming the eradication of this vector from its territory; in Honduras, small foci remain in only 15 localities of two departaments out of 184 previously infested departments; and in Nicaragua, it is still found in four foci of two departments near the Honduran border, after its elimination from 49 originally infested localities (OPS 2008, F Marín, unpublished observations) .
The second vector, Triatoma dimidiata, is a native domestic and peridomestic species, very frequent in sylvan ecotopes, producing smaller colonies in houses and with a lower vector capacity than R. prolixus (Zeledón et al. 2001 , Zeledón 2004 . These facts offer some difficulties for the control of the species and there is evidence indicating that the chemical spraying by itself is not enough for combating this species (reviewed by Zeledón & Rojas 2006) . In fact, the Central American Initiative, among its objectives, has stated the need for the development of effective and innovative methods "for the control of T. dimidiata at the domiciliary and peridomiciliary levels" (OPS 2002 , Ponce 2007 .
During 2002 and 2003, we carried out a pilot control project aimed at making changes in a group of T. dimidiata infested houses, by environmentally managing what we considered to be man-made ecotopes for thriving bugs, in order to alter the entire biocenoses of each particular place (Zeledón & Rojas 2006) . The project was performed in an area of Aserrí County, 20 km southwest of San José, the capital of Costa Rica. A total of 20 infested houses were chosen and divided into two similar groups, 10 case-houses and 10 control-houses. In the case-houses, all sort of old and disordered objects were removed from the peridomestic areas where the insect colonies were concentrated. Only in two houses (one of each group) mild indoor infestations were detected, which disappeared during the time of the interventions. By using environmental modifications, we intended to demonstrate that it is possible to achieve the complete elimination of T. dimidiata by this "ecological control method", as we called it, or at least to produce a marked decrease in colonies by making life difficult for insects already thriving there or for adventitious visiting adult bugs, which were common in the surroundings, attempting to colonize peridomestic areas.
Samples of insects were taken from the 20 houses at different intervals, following a standardized protocol, for up to 13.5 months. It was observed at that time, that control-houses had a greater proportion of insects, except at the start of the study, and that the differences increased with time with a tendency of the case-house to lose infestation. At the end of the period, practically all modified houses were free of insects whereas in the control houses, six of the original ones (in at least three houses, the inhabitants decided to make the environmental modifications by themselves) maintained their insect populations or they increased to a significant level. The sampling of the two groups of houses, during equal periods of time, as established by the man/hour method, at the beginning and at the end of the experiment, showed means of 10.6 and 0.4 insects per house in case-houses, and 9.6 and 13.0 insects per house in the controls. All the remaining control-houses were finally submitted to the same treatment as the case-houses, at the end of the experiment (Zeledon & Rojas 2006) with an accent.
We concluded that this ecological control method was efficient in eliminating the bugs, at least temporarily, and in making it difficult for newly arriving bugs, or for young nymphs or those born from remaining eggs, to start new colonies.
More recently, we decided to make a follow up to the experiment by reexamining both groups of houses, after five (case-houses) and four (control-houses) years of the interventions. The method used for searching of the 20 houses was the same as previously practiced and a person, who participated in the previous search, was in charge of the new task.
Of the 10 case-houses, eight maintained the modifications made by us and two were torn down and substituted by new constructions. The eight houses were all negative for bugs, but in one of them (house 37) the owners decided, about four years ago, to use a cellar located in the back yard, about 4 m from the house, as a store room for fire wood and, at the same time, as a coop for raising chickens (about 50 fowl). These new conditions allowed the formation of a colony of T. dimidiata and in four visits to the place we were able to capture a total of 231 bugs of all stages. Of these insects we examined 137 specimens and found 108 of them infected by Trypanosoma cruzi (78.8%). We also observed several common rat nests in the place, including some with litters, and after alerting the owners of the need to eliminate the rats, they killed about 30 adults. In this case, the bugs never reached the house and the cellar, with rats and chickens, played a zooprophylactic role (Table I ). The stomach contents of 27 specimens from the cellar (one male, six fifth, 11 fourth, six third and three second instars nymphs) were examined by a precipitin test, using antisera against 14 hosts and following the technique of Lorosa et al. (1998) . Of these, 21 had rodent blood, either alone (15) or mixed with fowl blood (2), or lizard (2), or opossum (1), or a mixture of rodent, fowl and lizard (1); five had fowl blood either alone or mixed; seven had lizard or lizard and rodent; and two had opossum (one alone and one with lizard). This reinforces the idea that insects in artificial ecotopes, like chicken coops, with plenty of places to hide and abundant blood sources, do not come to the houses to bite humans.
A neighboring chicken coop, with about 35 animals, belonging to another house and separated by only 7 m, was inspected for bugs, but none were found. In this case, the coop was clean with no places for the bugs to hide from chicken predation. A similar situation had been observed before in an urban chicken coop. Nevertheless, if the ecotope includes a store room or dog house in the peridomestic area, some insects may visit the household and feed on humans (Zeledón et al. 2005 ).
In relation to the 10 control-houses modified a year after the case-houses, we found that in one of them (2A) the inhabitants used the under house space as a store room keeping old items and once more producing the appropriate conditions, for thriving insects. In fact, in two visits to the place we were able to collect 21 specimens of T. dimidiata, both nymphs and adults; 18 out of them were examined and three nymphs were infected with T. cruzi. In another house (2B) only a death adult bug was found. All remaining houses have maintained the environmental modifications made at the beginning and were free of insects (Table II) . In conclusion, the environmental modifications consisting of the removal of all T.dimidiata peridomiciliary man-made ecotopes, was shown to be a reliable and sustainable control method after 4-5 years of operation.
The ecological control method not only eliminates all those objects where bugs can hide and thrive, but also destroys the nests of wild or synanthropic animals making it almost impossible for the bugs to live there. Even small nymphs, such as 2nd and 3rd instars, or those originating from remaining eggs, have difficulties in avoiding natural enemies in the clean areas, and newly arriving adults are easily found by predators and do not find an easy source of blood. Several natural predators that tend to limit propagation of T. dimidiata are well known (Zeledón 1970) .
Although we tested the method against T. dimidiata in a pilot project that needs to be extended to larger numbers of infested houses in other places with similar conditions to ours, the method seems appropriate in those cases where the vectors are native to the area, well represented in sylvatic ecotopes, and show a marked tendency to visit and colonize houses. In the case of T. dimidiata, we believe that the method is less costly, more sustainable and more realistic than insecticide spraying as a permanent control procedure. The participation of the communities is important and can be obtained if they are effectively motivated and understand what is being done and what is behind the procedure, as occurred in our case.
Phenetic and genetic studies of different populations of T. dimidiata have shown that it behaves as a polytypic species or even represents a complex of cryptic species, suggesting that different control strategies might be needed in certain cases. However, it is also evident that some wild and domestic/peridomestic populations are panmictic, exhibiting similar epidemiological patterns (Dorn et al. 2007, Blandon-Naranjo et al., unpublished observations) . These facts makes the application of the ecological control method more viable in different Central American countries, particularly for peridomestic populations of T. dimidiata, as part of regular programs for the vectorial control of Chagas disease by the Central American Initiative.
